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Answers to 
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ANSWERS TO EVEN-NUMBERED EXERCISES 
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Exercises I. D, page 7 7 


2. 

0.9239. 

4. 0.1914. 

6. 0.0029. 

8. 0.9998. 

o 
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12. 

66° 40'. 
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Exercises II. 

A, page 19 






2. 

A = 25° 

20', B = 64° 40', 

b = 12.65. 





4. 

A = 34°, 

, a = 46.97, b = 1 

59.64. 





6. 

A = 29° 

50', 5 = 60° 10', 

c = 32.27. 





8. 

B = 32° 

40', a = 0.02408, 

, b = 0.01544. 





10. 

A = 76° 

10', a = 46.53, c 

= 194.6. 





12. 

151.1 ft. 


14. 48 

1° 40', 26.46 ft. 




16. 

(a) 38.4 ] 

mi.; (b) 48.7 mi.; 

(c) 41.2 mi. 

18. 19° 

20', 

8° 30'. 

Exercises II. 

B, page 23 






2. 

0.3268. 

4. 0.7694. 

6. 1.0611. 

8. 0.4602. 

10. 

0.0009. 

12. 

0.9996. 

14. 0.2666. 

16. 28° 52'. 

18. 30° 12'. 

20. 

54° 

16'. 

22. 

53° 23'. 

24. 69° 16'. 

26. 0° 45'. 

28. 6° 3'. 

30. 

26° 

34'. 

CO 

to 

A = 53° 

32', B = 36° 28', 

c = 28.60. 





34. 

A = 72° 

34', a = 294.2, c 

= 308.3. 





CO 

CO 

B = 57° 

36', a = 6.003, c 

= 11.20. 





38. 

A = 40° 

19', B = 49° 41', 

a = 13.07. 





40. 

A = 74° 

7', b = 53.77, c = 

= 196.5. 





42. 

A = 46° 

32', B = 43° 28', 

c = 24.26. 





44. 

B = 11° 

45', a = 154.9, c 

= 158.3. 





46. 

A = 7° 1 

', B = 82° 59', c 

= 101.1. 





48. 

145.3 ft. 

60. 1° 26'. 62. 

44.04 ft. 64. 

16° 6'. 66. 59.' 

9 ft. 



68. 

152 ft. 


60. 150 ft. 
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Exercises II. C, page 28 

2. 86.04 lb., 122.9 lb. 4. 5.83 mi./hr., N 30° 58' W. 

6. N 15° 15' E, 22.8 ft./sec. 8. (a) 120.9 mi./hr., S 52° 8' E; 

10. 65 lb. (b) S 37° 49' E, 119.1 mi./hr. 

Exercises II. D, page 30 

2. 6.398 in. 4. 282.3 ft. 6. 3.75 in. 8. 25 ft. 

10. 188.8 sq. ft., 2350 sq. ft. (nearly). 

12. (a) 587.8 ft., 23780 sq. ft.; (b) 618.0 ft., 29390 sq. ft.; 

(c) 726.5 ft., 36320 sq. ft.; (d) 649.8 ft., 32490 sq. ft. 

14. 1.658 cu. in. 

Exercises II. E, page 34 

2. B = 28° 21', C = 116° 39', a = 20.5. 

4. A = 50°, a = 58.3, c = 38.1. 

6. A = 39° 33', C = 78° 27', b = 36.05. 

8. A = 38° 42', B = 42° 10', C = 99° 8'. 

10. 252 ft. 12. 102 ft. 14. 40.4 ft. 16. 16.5. 

Exercises III. A, page 39 

2. (a) 1.246, 0.586, 12.906, 12.906, 2.350, 16.003, 0.004; 

(b) 1.25, 0.586, 12.9, 12.9, 2.35, 16.0, 0.00366. 

4. 4, 4, 4, 2, 5, 1, 6, 4. 

6. 2.56835 X 10 5 , 2.32 X 10~ 4 , 6 X 10“ 9 , 3.8765 X 10 3 , 

9.84876 X 10 2 , 1.462817 X 10 6 . 

Exercises III. B, page 43 

2. 254. 4. 15700. 6. 16350 

12. 0.1560. 14. 0.001288. 

20. 0.08557. 22. 160.1. 


Exercises IV. A, page 48 


2. 1. 

4. 0. 

6. 

-1. 

8. 

-2. 

© 

© 

iH 

12. 1. 

14. 2. 

16. -1. 

18. 

-1. 

20. 

-3. 

22. 0. 

24. 1. 

26. 2. 

28. -1. 

30. 

-1. 

32. 

-6. 

34. 0. 

36. -1. 


Exercises IV. B, page 50 

2. 1.83442. 4. 2.58092. 6. 0.45788. 8. 2.87593. 

10. 9.63478 - 10. 12. 4.75572. 14. 6.55630 - 10. 16. 0.00130. 

18. 7.49094 - 10. 20. 4.37240. 22. 1.83151. 24. 1.58876. 

26. 9.54073 - 10. 28. 0.00026. 30. 1.99997. 32. 9.00436 - 10. 

34. 3.39965. 36. 1.95961. 


8. 0.0371. 10. 11220. 

16. 0.04516. 18. 5109. 

24. 0.1239. 26. 1.004. 
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Exercises IV. C, page 51 

2. 57.600. 4. 18270. 6. 0.92770. 8. 4299.0. 

10. 4.3646. 12. 32.671. 14. 30.734. 16. 154000. 

18. 0.61700. 20. 0.000,229,20. 22. 0.10000 24. 9.9995. 

Exercises IV. D, page 56 

2. 25.4. 4. 0.922. 6. 16350. 8. 42.22. 10. 11220. 

12. 1.156. 14. 1.2457. 16. 0.001,635,7. 18. 2.3662. 20. 448.27. 

22. 19062. 24. 1.6646. 26. 0.45220. 28. 2.360. 30. 71.582. 

32. 3.6506. 34. 0.99875. 36. 332.93. 38. 0.80593. 

40. -0.003,043,6. 42. -1.8491. 

Exercises IV. E, page 59 

In exercises 2-24, —10 is to be appended. 

2. 9.93307. 4. 10.55213. 6. 9.22977. 8. 9.72259. 

10. 9.05497. 12. 9.77592. 14. 9.65331. 16. 9.32565. 

18. 9.17871. 20. 10.14465. 22. 9.84919. 24. 11.75664. 

26. 8° 49'. 28. 1° 38'. 30. 31° 25.1'. 32. 69° 46.5'. 34. 40° 25.8'. 

36. 4° 34.3'. 38. 81° 10.5'. 40. 32° 59.9'. 42. 51° 41.4'. 44. 84° 17.5'. 

46. 84° 17.4'. 48. Impossible. 60. 448.7. 52. 65.180. 64. 67086. 

66. 69280. 68. 12.520. 60. 0.50952. 62. 20° 26.7'. 

Exercises V. A, page 63 

2. B = 37° 19', b = 42.46, c = 70.05; 1183. 

4. B = 79° 9', a = 1.365, c = 7.252; 4.862. 

6. B = 59° 42', a = 0.01029, b = 0.01761; 0.000,090,64. 

8. A = 83° 29', a = 3.231, c = 3.252; 0.5963. 

10. B = 46° 10.8', a = 21.657, c = 31.278; 244.38. 

12. B = 44° 48.4', a = 61.913, c = 87.265; 1903.7. 

14. B = 75° 38.9', a = 2.3480, b = 9.1770; 10.774. 

16. A = 40° 13.8', B = 49° 46.2', c = 0.28967; 0.020688. 

18. A = 55° 45.4', a = 1766.1, c = 2136.4; 1,061,600. 

20. 12.172 in. 22. 175.88 sq. in. 


Exercises VI. A, page 70 
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8 . 2 ¥ _1 ~ V * V5 _1 

10.2 + ^?. 12.1 + ^- 14. 16. |- 18.-3-^- 

20. -3V2. 22. -1. 24. -f - y/2 - V'5. 26. ^ • 

U «7 

Exercises VI. B, page 78 

2. (a) sin 5°; (b) —cos 13°; 

(d) -tan 35° 26'; (e) -esc 2° 32'; 

(g) -sin 35° 5'; (h) sin 11° 22'; 

(j) —tan 42° 54'; (k) —sin 3° 4'; 

4. 1. 6. 0. 

8. (a) cos 0; (b) cot 0; (c) cot 0; (d) esc 0; (e) 

Exercises VII. A, page 83 

2. C = 30°, a = 22.6, b = 23.6. 4. A = 29° 30', a = 16.0, 6 = 24.0. 

6. B = 39° O', b = 5.2, c = 5.9. 8. (a) 1.53 mi.; (b) 5.36 mi. 

10. 107 ft. 12. 1062 ft., 532.5 ft. 14. 22.8. 

Exercises VII. B, page 87 

2. B = 53° 8', C = 96° 52', c = 9.9; 

B' = 126° 52', C’ = 23° 8', c' = 3.9. 

4. A = 44° 11', B = 27° 29', a = 18.4. 6. A = 90°, C = 60°, c = 171. 
8. No solution. 10. 12 :17, 12 ; 54. 12. 10° 46'. 

Exercises VII. C, page 90 

2. A = 20°, B = 30°, c = 4.6. 4. A = 65° 30', B = 38° 30', c = 0.37. 

6. B = 6° 5', C = 8° 5', a = 185. 8. 12.2 mi. 10. 3670 ft. 

12. 8.11 in. or 27.1 in. 

Exercises VII. D, page 91 

2. A = 53° 8', B = 59° 29', C = 67° 23'. 

4. A = 27° 15', B = 19° O', C = 133° 46'. 

6. A = 73° 44', B = 16° 16', C = 90° O'. 

8. A = 64° 48', B = 70° 58', C = 44° 14'. 

10. 126° 52'. 12. 11.83. 14. 48° 11', 58° 25', 73° 24'. 

Exercises VII. E, page 94 

2. A = 65° 49.8', a = 122.13, b = 83.560; 4941.3. 

4. B = 1° 2.0', a = 9.3680, b = 0.18134; 0.79678. 


(c) —tan 20°; 

(f) -esc 34° 18.2'; 
(i) tan 17° 35'; 

(1) —sin 5° 6.5'. 

—cos 0; (f) —sec 0. 
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6. A = 147° 11.3', b = 432.12, c = 268.58; 31445. 

8. A = 57° 18.5', a = 413.44, c = 168.45; 33978. 

10. C = 129° 19.1', a = 12.670, b = 5.3469; 26.206. 

12. 136.58 ft. 

Exercises VII. F, page 95 

2. B = 13° 55.6', C = 35° 30.7', b = 135.96; 16946. 

4. A = 137° 18.9', C = 4° 12.5', a = 14130; 6,724,000. 

6. A = 26° 1.7', B = 37° 38.7', a = 160.55; 16077. 

8. B = 47° 53.8', C = 90°, b = 6263.6; 17,726,000. 

10. A = 23° 51.1', C = 136° 51.1', c = 96.654; 912.66; 

A' = 156° 8.9', C" = 4° 33.3', c' = 11.224; 105.98. 

12. 7.677 mi. or 1.647 mi. 

Exercises VII. G, page 99 

The answer for the third side may differ slightly from that given; it 
depends on the formula used. 

2. A = 101° 0.6', B = 31° 42.8', c = 36.946; 479.38. 

4 ..£ = 10° 33.1', C = 22° 18.1', a = 734.17; 34522. 

6. B = 23° 15.2', C = 30° 12.6', a = 578.24; 41332. 

8. A = 33° 7.1', C = 63° 23.5', 6 = 1.1547; 0.003,277,8. 

10. A = 54° 38.4', B = 37° 11.5', c = 5167.5; 6,585,200. 

12. (a) 705.6 ft.; (b) 23130 sq. ft. 

Exercises VII. H, page 104 

2. A - 66° 22.2', B = 90° 39.6', C = 22° 58.2'; 118.48. 

4. A = 45° 11.0', 5 = 51° 4.2', C = 83° 44.6'; 2,758,800. 

6. A = 139° 55.8', B = 2° 58.8', C = 37° 5.4'; 360.17. 

8. A = 82° 25.6', 5 = 42° 49.6', C = 54° 45.0'; 0.27141. 

10. No solution. 

12. A = 63° 17.1', B = 64° 57.3', C = 51° 45.6'; c = 22.741. 

Exercises VII. I, page 1 05 

2. B = 37° 18.7', C = 54° 42.9', c = 97.616; 3535.8. 

4. B = 94° 53.1', C = 50° 27.3', a = 35.114; 832.90. 

6. A = 151° 28.6', B = 17° 17.1', a = 23.196; 32.624; 

A' = 6° 2.8', £' = 162° 42.9', a' = 5.1169; 7.1967. 

8. A = 43° 36.2', B = 22° 37.2', C = 113° 46.6'; 980680. 

10. A = 56° 56.9', C = 90° 45.1', c = 584.56; 76532; 

A' = 123° 3.1', C' = 24° 38.9', c' = 243.81; 31920. 

12. A = 18° 55.5', a = 231.25, b = 684.50; 79058. 

14. A = 46° 23.8', C = 57° 51.2', c = 859.58; 306240. 

16. A = 77° 19.2', B = 28° 4.4', C = 74° 36.4'; 81615. 

18. No solution. 
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20. A = 72° 13.4', B = 43° 26.2', C = 64° 20.4'; 0.067553. 

22. 211.21, 215.80; 377.1, 388.7. 

24. 1.283 mi., 1.205 mi. 26. 23° 27', 47° 58', 66° 34'. 

30. 57° 47.6', 37° 12.4', 411.85 ft. 32. 1735 sq. yd. 34. 12.806. 
36. 15.4 ft. 38. 45.6 sq. yd. 48. 35° 16'. 50. 47° 58', 60° 1' 72° 1'. 

Exercises VII . J, page 112 

2. 149° 12', 138° 50', 71° 58'. 

4. 11.0 mi./hr., upstream at angle of 43° 11' with bank. 

6. N 70° 24' E. 8. 954.4 lb., 19° 20'. 

10. (a) N 83° 14' W; (b) N 83° 14' E. 


Exercises VIII . A, page 117 
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Exercises VIII. C, page 126 

2. HV6 - V2), 2 + V3, 2 — V3. 

6. i(\/6 + V2), -J(V6 - V2), -2 - V3, -2 + V3. 

10. sin 0. 12. sin 18. (a) |f; (b) if; (c) if; (d) «; (e) if; 

(0 if; (g) if; (b) ff; 0) ~if; (j) if; 00 —if; 0) “ft* 

20 . (a) — i; (b) “fHj t; (°) “nrr> ”i; (d) — “i; 

(©) i> — AV; (0 “l» -Bi; (g) “i> "m; (b) —i, —W’- 

Exercises VIII . D, page 130 

6. (a) iff; (b) iff; (c) ff-f-; (d) f-§i; (e) ^js (f) (g) i; 

(b) 7. _ 

8. (a) (b) (c) f; (d) f; (e) ±*V50 ± 10V5; 

(f) ±*<^50 10V5; (g) i(l dh -s/5); (h) -*(1 ± VS). 

12. 12 ft. 


Exercises VIII . E, page 132 

2. —2 sin 50° sin 30° = —sin 50°. 

6. 2 sin 30° cos 5° = cos 5°. 

10. 2 sin 44° cos 27° = 2 cos 46° sin 63°. 
14. 2 cos 70 cos 20. 


4. —2 cos 55° sin 25°. 
8. 2 sin 26i° sin 9^°. 
12. 2 cos 30 sin 0. 

16. —2 sin 50 sin 20. 


Exercises VIII. F, page 133 

22. (a) ft; (b) «; (c) «; (d) if; (e) **; (f) ff; (g) (h) «; 

(i) ff; a) (k) -¥; (D -A; (m) (n) 2 -^-, (o) f; 

(p) 2; (q) (r) (s) f; (t) 5; (u) ff; (v) ff; (w) ff; 

(x) -ff. _ 

24. fV2 - y/% f v/2 + -A V2 - 1, V2 + 1. 

26. fVlO + 2V5, f-s/25 - 10V5, Vo + 2V5. 

28. f (VlO + V2) - f V5 - V5, f (VIO + V2) + f V5 - VS. 

30. f(V30 - 6V5 - V5 - 1), f(\/15 + V3 + VlO - 2\/5). 

Exercises VIII. G, page 138 

2. V5sin(0 + </>),</> = arctan 2 = 63° 26'. 

4. V13 sin(0 -<*>),<£ = arctan f = 33° 41'. 6. sin(0 + 60°). 

8. V2.41 cos(0 — <f>), <t> = arctan ^ = 75° 4'. 10. 76° 42.5'. 
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Exercises IX. A, page 140 

2. (a) 0.261,799,4; (b) 0.179478; (c) 0.179,584,7; (d) 0.321218; 

(e) 6.462120; (f) 2.485785; (g) 1.182131; (h) 0.372730; 

(i) 0.036017. 

4. (a) 22° 30'; (b) 3° 36'; (c) 1° 12'; (d) 25° 42' 51.4"; (e) 32° 43' 38.2"; 

(f) 4° 30'; (g) 37° 30'; (h) 11° 15'; (i) 7° 12'; (j) 39° 36'; (k) 16° 52' 30"; 
(1) 3° 45'. 

6. 80.52°, 1.4053 (r) . 

8. (a) (b) g; (c) (d) 12*-; (e) ^ • 10. 5280. 

Exercises IX. B> page 144 

2. (a) f; (b) (c) 2. 4. 2.1 in. 6. tt - * = 2.7041. 

8. 6 ft./sec. 10. 16 t r. 

Exercises IX. C, page 146 

2. 4 in. 4. 56 cm. 6. 0.036 sq. ft. 8. 19.46 sq. in. 10. 3.742 sq. in., 
0.228 sq. in. 

Exercises IX. D, page 150 

Table Ilia of the Macmillan Logarithmic and Trigonometric Tables 
was used in obtaining some of these answers. 

2. (a) 0.01677; (b) 0.01678; (c) 59.609. 

4. (a) 8.05589 - 10; (b) 8.05592 - 10; (c) 1.94408. 

6. 0° 45' 34". 8. 864300 mi. 10. 9.3 X 10 7 mi. 

12. B = 88° 31.9', b = 487.10, c = 487.26. 

14. C = 132° 25.4', b = 4240.0, c = 4325.1. 

16. A = 178° 28.1', B = 0° 35.0', c = 3.2451. 

Exercises IX. E, page 152 

2. 22.5 ft. 4. 62 m. 6. 1200 ft. 8. 50 ft. below. 

10. 177.8, 266.7, 2.96, 0.0494. 

Exercises X. A, page 163 

14. (J + tit, l) 

23(2). 2tt. 23(4). t. 23(6). 4t. 23(8). ^ • 

u 


23(10). 2. 23(12). 3. 
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Exercises XI. A, page 173 

2. wr + (-1)" ^ • 4. 0, nir. 6. | > | + nit. 

8. »T+(-l)«J- 10. BT-(-l)«J- 

12. 0.360, 2nit ± 0.360. 14. -1.270, nit - (-1)" 1.270. 

16. -1.490, -1.490 + nit. 18. 1.4455, 2nit ± 1.4455. 

22. U- 24. A- 26. -A- 28. ±*. 30. ±1.45. 32. ±^ • 

z 

34. ±vT^T*. 36. ±Vr^. 38. ± ' /1 ~ x2 • 40. + 1 

* VI + x 2 

42. ±VS^=T 44. |. 46. ft. 48. f*, -ff. 60. ±|. 

62. ff, -A- 64. ±fM, ±ttt- 

66. ±As^60 — ——j-—^ > ±Anff(60Vl5 — ^f 1 ). 

78. 2nit ± 0. 80. 2nir ± (| - 

Exercises XII. A, page 181 

2. 210° + n • 360°, 330° + n • 360°. 4. 63° 26' + n • 180°. 

6. 90° + n * 360°, 210° + n • 360°, 330° + n • 360°. 

8. 45° + n • 180°, 161° 34' + n • 180°. 10. n • 180°, 45° + n • 180°. 

12. 67i° + n • 90°, 18° 26' + n ■ 90°. 14. 37^° + n • 180°. 

16. 13° + n • 72°, 30f° + n • 40°. 18. 21f° + n • 60°. 

20. 45° + n • 90°, 120° + n • 360°, 240° + » • 360°. 

22. 71 • 180°. 24. 139° 28 ; + n • 360°, 355° 18' + w • 360°. 

26. 31° 57' + to • 360°, 133° 16' + n • 360°. 28. 60° + n • 360°. 

30. n • 90° zb 30°. 32. 8° + n • 360°, 168° + n • 360°. 34. n • 90°. 

36. 180° + n • 360°, n • 360° ± 30°, n • 360° dh 150°. 38. 45° + n • 180°. 

40. r = \Zz 2 + 2/ 2 + z 2 ; 

x > 0, 0 = Arccos — 2 — > <b = Arctan - ; 

\/£ 2 + 7/ 2 + 2 2 X 

2 iy 

x < 0, 0 = Arccos — — > 0 = 7r + Arctan - ; 

V* 2 + f + z 2 * 

x = 0, 7/>0, 0 = = Arccos —— 2 ■ » 

2 Vy 2 + z 2 

y < Q, <t> = —a > 0 = Arccos — ■ ■ ? 

2 VV 2 + z 2 

y = 0, z > 0, 0 = 0, 0 meaningless, 
z < 0, 0 = 7r, 0 meaningless, 
z = 0, 0 and 0 meaningless. 
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42. e = 180° + m • 360°, <*> = n • 360° db 60°. 

44. 6 = —a + ( — l) m Arcsin \y/a 2 + b 2 + wit, 

0 = —a — ( — l) m Arcsin 3-v/a 2 + b 2 + ?i7r, 

where cos a = — — Q — > sin a = — ■ > and w + n is odd. 

V« 2 + 6 2 V^ 2 + 6 2 

46. 0.4502. 48. ±1.1142.* 50. 2.6963.* 62. 0.3990. 

64. 1.5230. 66. 0.5080, -1.4713.* 58. 1.6 in. 60. 45° + n • 90°. 

62. Identity. 64. 45° + n • 180°, 11° 19' + n • 180°. 

Exercises XIII . A page 187 

2. 8 + 2i. 4. -1 + 7t. 6. 6 + 5i. 8. 4 + 8i. 10. 2 + 4i. 12. lOi. 
14. 4. 16. 10 + 14t. 18. 7 + Hi. 

Exercises XIII . B, page 789 

2. 5 cis 53° 8'. 4. Gy/2 cis 45°. 6. 10 cis 60°. 8. 10 cis 180°. 

10. 13 cis 337° 23'. 12. 13 cis 22° 37'. 14. 5 cis 270°. 16. Gy/2 cis 315°. 

18. 4 cis 150°. 20. 2V4l cis 321° 20'. 22. 1 + W 3. 24. ^ ^ • 

ij z 

26. 2V3 - 2i. 28. -5. 30. -4V3 + 4t. 32. • 

34. —1.3892 + 7.8785*. 36. 1 - n/3. 


Exercises XIII. C, page 190 

2. 12 cis 140°. 4. 6V6 cis 105°. 6. 50 cis 90° = 50i. 8. c is 75°. 

6 

10. cis 345°. 


Exercises XIII. D, page 193 

2. 81 cis 160°. 4. 128 cis 210° = -64(V3 + i). 6. 32 cis 280°. 
8 . cis 60° = J + ^ • 10. i cis 330° = T V(V3 - i). 

12. ^ cis 270° = • 14. 2 cis 50°, 2 cis 230°. 

uZ 

16. V2 cis 30° = ^. V2 cis 210° = ^ • 

18. cis 50° = 0.80986 + 0.96514t, </2 cis 170° 

= -1.2408 + 0.21878i, </2 cis 290° = 0.43092 - 1.1839t. 

* Other solutions exist. 
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20. cis 36° = 0.80902 + 0.58779i, cis 108° = -0.30902 + 0.95106i, 
cis 180° = -1, cis 252° = -3.0902 - 0.95106i, 
cis_324° = 0.80902 - 0.58779t\ _ 

22. ^13 cis 41° 14' = 1.1532 +J.0107i, ^13 cis 161° 14' 

= -1.4519 + 0.49340t, V13 cis 281° 14' = 0.29863 - 1.5040t. 

24. 1/2 cis 45° = 0.78071 + 0.7807 li, 1/2 cis 96° 25.7' 

= -1.2362 + 1.0971i, 1/2 cis 147° 51.4' = -0.93484 + 0.58740t, 
1/2 cis 199° 17.1' = -1.0421 - 0.36465t, 1/2 cis 250° 42.9' 

= -0.36465 - 1.042H, 1/2 cis 302° 8.6' = 0.58740 - 0.93484t, 

1/2 cis 353° 34.3' = 1.0971 - 0.12362i. 

26. — 1 ± ^ • 28. -2, 1.6180 ± 1.1756i, -0.61804 ± 1.9021t. 

z z 

30. 1, 0.6235 ± 0.7818i, -0.2225 =fc 0.9749i, -0.9010 ± 0.4339t. 

32. Same as ex. 20, discarding x = — 1. 

Exercises XV. A, page 207 

2. A = 108° 18.3', b = 133° 9.7', c = 73° 35.3'. 

4. No solution. 

6. A = 80° 25.0', B = 154° 47.4', c = 111° 1.0'. 

8. B = 55° 15.3', a = 122° 56.5', c = 110° 16.1'. 

10. A = 43° 10.6', B = 71° 35.3', c = 69° 13.2'. 

12. a = 18° 45.2', b = 76° 23.5', c = 77° 7.6'. 

14. a = 155° 19.2', b = 24° 40.8', c = 145° 39.3'. 

16. A = 41° 59.8', a = 25° 58.0', c = 139° 7.6'; 

A' = 138° 0.2', a' = 154° 2.0', c' = 40° 52.4'. 

18. B = 50° 6.9', b = 46° 37.9', c = 71° 19.8'; 

B f = 129° 53.1', b' = 133° 22.1', c' = 108° 40.2'. 

20. A = 28° 49.7', a = 28° 14.3', c = 78° 53.3'; 

A ' = 151° 10.3', a' = 151° 45.7', c' = 101° 6.7'. 

Exercises XV. B, page 208 

2. A = 21° 28.0', B = 39° 53.7', b = 66° 21.5'. 

4. A = 62° 17.3', a = 66° 31.2', b = 58° 57.1'. 

6. B = 124° 41.2', C = 80° 50.4', a = 76° 31.7'. 

8. B = 52° 14.2', C = 70° 42.0', b = 56° 53.4'; 

B' = 122° 45.8', C' = 109° 18.0', 6' = 123° 6.6'. 

10. A = 57° 31.9', B = 62° 2.3', C = 104° 34.8'. 

Exercises XV. C, page 209 

2. A = 140° 15.6', a = 129° 20.8', c = 73° 58.0'. 

4. A = C = 85° 33.0', B = 38° 30.6'. 




ANSWERS TO EVEN-NUMBERED EXERCISES 


13 


6. B = 57° 12.0', a = c = 66° 22.6'. 

8. B = C = 75° 58.7', a = 52° 25.4'. 

10. A = C = 72° 26.8', a = c = 64° 36.0'; 

A' = C" = 107° 33.2', a' = c' = 115° 24.0'. 

12. A = £ = C = 81° 29.5'. 14. a = 6 = c = 77° 52.2'. 

16. a = b = c = 119° 44.8'. 22. 26° 4.8', 37° 32.1'. 

Exercises XVI. A, page 220 

2. (a) Acute; (b) 90°; (c) obtuse. 4. Acute. 6. All acute. 

Exercises XVI. B, page 223 

2. A = 14° 57.8', B = 16° 10.6', C = 168° 34.8'. 

4. A = 157° 2.6', B = 116° 48.4', C = 105° 26.0'. 

6. a = 107° 45.8', b = 54° 27.2', c = 99° 18.8'. 

8. a = 67° 12.6', b = 95° 53.2', c = 135° 1.0'. 

10. a = 78° 15.2', b = 101° 20.4', c = 112° 38.8'. 

12. A = 150° 0.2', B = 120° 0.2', C = 135° 0.2'. 

14. a = 142° 28.6', b = 83° 54.8', c = 108° 16.0'. 

16. A = 109° 45.6', B = 130° 35.6', C = 141° 13.8'. 

18. a = 50° 12.0', b = 116° 44.8', c = 129° 11.6'. 

20. A = 104° 50.0', B = 84° 51.8', C = 95° 18.6'. 

Exercises XVI. C, page 227 

2. B = 34° 29.4', C = 36° 6.8', a = 85° 58.8'. 

4. B = 135° 5.5', C = 50° 30.1', a = 69° 34.8'. 

6. a = 127° 51.1', b = 104° 36.9', C = 98° 36.0'. 

8. b = 71° 4.4', c = 38° 4.4', A = 52° 40.8'. 

10. a = 154° 35.9', b = 41° 4.9', C = 96° 47.4'. 

12. A = 68° 47.8', B = 83° 12.6', c = 25° 24.2'. 

14. b = 86° 18.6', c = 45° 36.4', A = 120° 46.4'. 

16. A = 63° 24.4', C = 136° 42.8', b = 95° 53.2'. 

18. a = 76° 31.8', b = 82° 46.0', C = 51° 55.6'. 

20. B = 28° 48.8', C = 109° 44.4', a = 104° 28.2'. 

Exercises XVI. D, page 232 

2. B = 37° 0.1', C = 49° 47.2', c = 41° 17.4'. 

4. A = 124° 41.6', B = 52° 19.6', a = 104° 18.6'; 

A' = 15° 20.6', B' = 127° 40.4', a' = 18° 10.2'. 

6. C = 69° 37.4', b = 156° 51.7', c = 30° 57.8'. 

8. C = 89° 54.4', a = 42° 37.4', c = 129° 41.0'; 

C" = 26° 21.4', o' = 137° 22.6', c' = 19° 58.8'. 

10. A = 98° 40.8', a = 38° 59.4', b = 15° 18.6'. 
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12. A = 120° 47.8', C = 97° 43.2', c = 55° 42.2'; 

A' = 59° 12.2', C" = 29° 8.6', d = 23° 57.4'. 

14. No solution. 

16. B = 27° 52.9', C = 98° 53.4', c = 47° 8.6'. 

18. No solution. 

20. B = 42° 37.4', C = 160° 1.2', c = 153° 38.6'; 

B' = 137° 22.6', C" = 50° 19.0', d = 90° 5.6'. 

Exercises XVI. E, page 233 

2. A = 76° 48.4', 5 = 132° 15.2', C = 47° 19.4'. 

4. No solution. 

6. A = 120° 3.6', B = 46° 17.2', C = 31° 38.6'. 

8. B = 14° 55.2', C = 134° 2.6', c = 75° 38.6'. 

10. a = 25° 12.8', b = 52° 0.8', c = 56° 9.6'. 

12. B = 99° 36.6', a = 150° 26.2', b = 94° 43.4'. 

14. C = 53° 30.4', a = 88° 20.8', b = 66° 46.0'. 

16. No solution. 

18. C = 29° 18.6', a = 63° 54.3', b = 59° 18.7'. 

20. B = 89° 54.4', a = 42° 37.4', b = 129° 41.0'; 

B' = 26° 21.4', a' = 137° 22.6', 6' = 19° 58.8'. 

22. a = 101° 9.6', b = 67° 4.6', c = 96° 5.4'. 

24. A = 56° 36.9', B = 70° 39.1', c = 93° 4.0'. 

26. a = 38° 16.8', b = 76° 14.0', c = 50° 58.4'. 

28. B = 95° 38.1', C = 97° 26.5', a = 64° 23.2'. 

30. A = a = c = 90°. 32. 35.63 sq. in. 

Exercises XVII. A, page 238 

Distances are given in nautical miles. To convert to statute miles, 
multiply by 1.1516. In exercises 2-8 the first direction is the bearing of 
the second point from the first, the second direction is the bearing of the 
first point from the second. 

2. 3149, N 53° 44.5' E, N 68° 12' W. 

4. 6447, S 60° 18' W, N 55° 46' E. 

6. 4187, S 30° 13' E, N 24° 27' W. 

8. 5096, N 15° 45' W, N 11° 8' E. 

10. 69 mi. 12. 6,397,000 sq. statute miles. 14. 10 h 20 m . 

Exercises XVII. B, page 246 

2. 2 :33 p.m. 4. 58° 26', S 27° 32' W. 6. 51° 35' N, 12 :31 p.m. 
8. 10 h 23“ 10. (a) 10 h 27“; (b) 8 h 34“; (c) 2 h 52“ 




